Early childhood teachers may differ regarding the knowledge base they use when making professional decisions. In this study two orientations are distinguished: the orientation towards scientific knowledge vs. the orientation towards intuition and subjective experience. As different tracks in early childhood teacher education qualify for professional practice, and as education of early childhood teachers matters with regard to developmental outcomes of children, knowledge orientations of prospective early childhood teachers attending universities and attending vocational schools are investigated and compared. Knowledge orientations were assessed by means of a questionnaire. After propensity score matching of 402 beginners and 402 graduates, multilevel analyses indicate that scientific orientation at the end of teacher education was higher and subjective orientation was lower than at the beginning. Furthermore, scientific knowledge orientation of BA-students was higher, subjective orientation was lower than of students at professional schools. Implications of these results regarding education of early childhood teachers are discussed.
The term "knowledge orientation" used in this study shows significant overlap to the terms "personal epistemology" and "epistemological beliefs" which refer to beliefs about knowledge and knowing (e.g. Buehl & Alexander, 2001; Hofer, 2001 ). Therefore we sketch briefly the existing results about personal epistemologies.
What Do We Already Know about Personal Epistemologies?
Personal epistemologies are individual views about knowledge and may affect the individual's learning and learning outcome and have an impact on pedagogical practice (Brownlee & Berthelsen, 2005; Buehl & Alexander, 2001; Hofer, 2001; Rodriguez & Cano, 2006; Schommer, 1990) . Furthermore, personal epistemologies are connected to larger cognitive and affective systems, which include beliefs about knowledge, beliefs about knowing, and beliefs about self-regulated learning (Schommer-Aikens, 2004) . Epistemological beliefs are related to the age of the belief holder, to other personal characteristics (such as cognitive abilities), the subject being considered (e.g., "hard" subjects such as physics versus "soft" subjects such as psychology) and the social context (Hofer, 2001; Lodewyk, 2007; Schommer, 1994) . Hofer (2001) proposed the dimensions "certainty of knowledge", "source of knowledge", "justification" and "simplicity" in order to describe relevant aspects in which personal epistemologies can differ.
The classical study of Perry (1970) described the progress of students' epistemological beliefs from a dualistic position (viewing knowledge as simple, certain, and taught by authorities) to a relativistic position viewing knowledge as actively constructed and evaluated (see also Brownlee & Berthelsen, 2005; Walker, Brownlee, Whiteford, Exely & Woods, 2012) . Other data as well suggest that beliefs can vary as a function of grade level in education (Vartuli, 1999) or as a function of time (Vartuli and Rohs, 2009; Walker, Brownlee, Whiteford, Exely & Woods, 2012) .
Focus of the Present Study
Turning back to the concept of evidence-based practice, the focus of the present study lies on early childhood teachers' orientations towards science and scientific knowledge in contrast to their subjective intuition. These types of knowledge orientations refer to different orientations which have been discussed in early childhood research: scientific knowledge, critical thinking (Yost, Sentner & Forlenza, Baily, 2000) on the one hand and intuition, practical knowledge (Cervero, 1990) , pseudo-scientific knowledge (Kallery, 2001) , or intuition on the other hand. However, some authors question the distinction between "practical knowledge" and "theoretical knowledge" (Russell, 1987; Fenstermacher, 1994) .
We prefer the terms "subjective theories" versus "objective theories" (Groeben, Wahl, Schlee & Scheele, 1988; Groeben, 1990) : "subjective theories" refer to subjective beliefs and belief-systems, subjective convictions and lay theories (Schmid & Lutz, 2007) , implicit theories (Dweck, Chiu & Hong, 1995) , common sense and practical wisdom (Buchmann, 1984) . According to Belenky, Clinchy, Goldberger & Tarule (1986) subjective theories ("subjective knowing") are based rather on private and personal experience, intuition and feeling than on well-defined ideas (Buehl & Alexander, 2001) . In contrast, the term "objective theories" refers to scientific theories that are based on (comparatively) precise concepts and empirically validation (Groeben, 1990) . This understanding of the terms "objective" versus "subjective theories" matches with the "scientific orientation" versus "clinical orientation" proposed by Freidson (1970) and applied by Katz (1987 Katz ( , 1993 to the field of early childhood teacher education. As Katz (1993) argues, scientists in the field of medicine exhibit reflective, theoretical and sceptical thinking. Practitioners in this field, however, rely on pragmatic, subjective orientation, faith and indeterminacy. Katz (1987) transferred this distinction to early childhood professionals and proposed that scholars and practitioners in early childhood education are members of two different subcultures with their own orientations, habits and language. Katz (1993) assumes that people who train practitioners in early childhood education may be thought of a third group "between" scientists and practitioners. In preferring the terms "objective theories" and "subjective theories" instead of "scientific orientation" and "clinical orientation" we modified the distinction of Katz (1993) according to the two dimensions of knowledge orientations outlined in table 1. The distinction between a objective (scientific) vs. subjective theory orientation does not necessarily affect the quality of personal epistemologies proposed e.g. by Perry (1970) , Brownlee and Berthelsen (2005) , Hofer and Pintrich (1997) , and others. Irrespective of the beliefs about the "nature of knowledge" and the "nature of knowing" (Hofer & Pintrich, 1997) , a knowledge orientation towards objective (scientific) theories means that scientific theories and empirical results are considered, whereas an orientation towards subjective theories indicates that the belief holder primarily relies on his own experiences and subjective beliefs.
In a previous study, the existence of difference knowledge orientations based on the distinction of Katz (1987; in prospective early childhood teachers could be shown. By means of a latent profile analysis, beliefs of 712 prospective early childhood teachers at their fourth semester in early childhood teacher education in Germany could be classified as "orientation towards objective theories" and "subjective theories" . Hence, these knowledge orientations that are based on the distinction of Freidson (1970) and Katz (1993) were empirically supported. In contrast to the model of Freidson and Katz, the attributes in the study of were not conceptualized as opposite poles of the same dimensions (and thereby mutually exclusive) but as different attributes presented in a questionnaire. Presenting these attributes (e.g. reflective, active, conceptual, pragmatic, see table 1) as different (and not as mutually exclusive) attributes implicates that individual may have high scores on the attribute reflective and high scores on the attribute active etc. This conceptualization better fits to an approach of evidence-based practice, as one would expect that "good" professionals show a reflective and an active orientation, think conceptually and pragmatically, deliberate on a theoretical level and, in concrete interactions with a child, act according to their subjective attitudes and beliefs (see also Brownlee & Berthelsen, 2005) . By conceptualizing these two prototypical knowledge orientations not as opposite poles but as two distinct dimensions, the correlation between these two dimensions is empirically testable. The unfolding of these two dimensions makes it possible to describe a certain knowledge orientation on each of the two dimensions. In fact, the results of the latent profile analyses of yielded that even individuals with an "subjective orientation" had raw scores on items indicating a scientific orientation above the theoretical mean, and raw means indicating a subjective orientation were mainly between the value 2 (rather disagree) and 3 (rather agree) for both cognitive orientation profiles, which means that even members of the scientific orientation profile did not completely disclaim a subjective theory orientation. Insofar these results suggest a certain degree of accounting for both orientations in prospective early childhood teachers "in the middle" of their early childhood teacher education (fourth semester; for details see . Hence, the orientation profiles identified in the study of Mischo et al. characterize only a relative difference in cognitive orientations.
Whereas in the study of Mischo et al. a person-centered approach was realized in order to identify orientation profiles and classes of persons associated with these profiles, the question remains whether cognitive orientations are affected by early childhood teacher education. In particular, there exists no empirical research whether early childhood teacher education foster the development of a scientific orientation as preached by the evidence based practice-approach. This question suggests not a person-centered but a variable centered approach (Laursen & Hoff, 2003) .
Effect of Academic Level in Early Childhood Teacher Education
In Germany as well as in other countries, there exists no single track and no single level of qualification in early childhood education (Oberhuemer, Schreyer & Neumann, 2010 ; see also Morgan, 2003) . More than two thirds of the early childhood staff in Germany completes a three-year course of study at a post-secondary vocational school specializing in social pedagogy, which leads to a credential as a state registered educational professional. However, the percentage of staff in Germany with an academic qualification level (Bachelor's degree) is very low (about 3 percent; Oberhuemer, Schreyer & Neumann, 2010) . In the German system, if applicants had graduated from general education school (A-Level in UK), they can choose between the academic track of early childhood education (bachelor's degree) or the vocational professional school which requires at least an O-level. In both cases, most early childhood teacher education programs take three years.
There exists empirical evidence that a higher level of teacher education is associated with higher levels quality outcomes (Kelley & Camilli, 2007; NICHD Early Childhood Research Network, 2002; Pianta, Howes, Burchinal, Bryant, Clifford, Early & Barbarin, 2005; Whitebook, 2003) . It seems plausible that early childhood teacher education fosters the quality of early childhood professionals' cognitive orientations (Biggs, 1993; Snider & Fu, 1990) . However, the attending of university level courses should not be regarded as sufficient for higher institutional quality (Early et al., 2007; Zaslow et al., 2010) .
With regard to knowledge orientations, it may be expected that prospective early childhood teachers with an academic education to a higher degree acquire a scientific orientation as themes such as research and research methods are only part of the qualifications framework for an education on bachelor's level, not part of the qualifications framework for vocational schools in Germany (Bosch-Stiftung, 2008) . However, these qualifications framework in Germany have been formulated by early childhood experts but are not obligatory, neither for universities nor for vocational schools. According to the claims of the OECD (2004) the academization of early childhood teacher education in Germany is expected to lead to a higher level of professionalization and also to a broader dissemination of scientific orientations (for Finnland see Kinos & Virtanen, 2008) .
In fact, in the study of , bachelor students were to a higher degree represented in the scientific orientation profile whereas comparatively more vocational students belonged to the subjective orientation profile. However, the data in the study of Mischo et al. were assessed at prospective early childhood teachers at their fourth semester of early childhood teacher education. Thus, it cannot be differentiated whether the difference in cognitive orientations between prospective teachers of different academic levels already existed at the beginning of teacher education (e.g. as a result of a selection bias) or were due to an effect of the education and socialization in the different education tracks. In order to differentiate between a potential selection bias-effect versus a true effect of teacher education data from prospective early childhood teachers at the beginning and at the end of teacher education should be taken into account. The research questions of the present study are outlined in the following.
Research Questions/Hypotheses

Research question 1: Overall change of knowledge orientations
Do knowledge orientations (scientific orientation, subjective orientation) change from the beginning to the end of early childhood teacher education?
Research question 2: Differential change in different academic tracks of early childhood teacher education
Are there differential changes regarding different academic levels of teacher education?
Taking the claim of academization of early childhood teacher education seriously, this research question can be concretized as follows:
It can be hypothesized that the increase of BA-level students' orientation towards objective theories is higher than the increase of corresponding orientations of vocational school students.
Research question 3: Selection bias of different academic tracks of early childhood teacher education
Do knowledge orientations of prospective early childhood educators of different education tracks already differ at the beginning of teacher education?
Additional research question (difference at the end of education)
In addition, it will be of interest whether knowledge orientations between members of different academic tracks differ at the end of early childhood teacher education. This question, however, is not completely independent from research questions (2) und (3), as it is not very likely that graduates of different academic tracks differ at the end of their education if no differential development of knowledge orientations (research question 2) and/or no selection bias (research question 3) could be confirmed. In addition, we analysed whether differences between institutions of the same track exist. This analysis addresses the question whether the variability in concrete profiles of institutions affects variability in cognitive orientations within each track.
Method
Sample and Participants
As could be expected, mean age of university students was higher than of students at vocational schools (beginners: mean age at vocational schools = 20.54, SD = 4.06, at universities = 22.49, SD = 4.69; graduates: mean age at vocational schools = 23.95, SD = 4.31, mean age at universities = 24.65, SD = 4.40).
Measures
Assessment of Knowledge Orientation
A questionnaire including statements which indicate an orientation to objective theories (scientific orientation) and an orientation to subjective theories was constructed. The rationale for the item construction was the description of Katz (1993;  see table 1) , which was slightly modified. A pre-version of items were given to experts in the field of early childhood education. After incorporating comments of experts in the item formulations a final version of the questionnaire was developed. Statements in the questionnaire were not ordered according to the corresponding knowledge orientations. Participants were asked to rate their agreement with each of the statements on a four point rating scale (from 1 = "I do not agree" to 4 = "I agree"). Some of the items were negatively poled and were recoded.
Item examples may enlighten how the attributes characterizing an orientation towards objective theories (see table 1) were operationalized: reflective: "A critical understanding of theories of early childhood education is necessary in order to reflect the own work" (see item 8, table 2), conceptual: "In order to evaluate a child's language development, the early childhood teacher should know concepts about language development and specific language impairments" (item 2, table 2), theoretical: "Without knowledge about theories of language development early childhood teachers cannot really promote language development" (item 3, table 2), scepticism: "If scientific studies yield that an educational concept is not effective, I don't act upon this concept" (item 18, table 2), empirical research: "It is important that training programs in early childhood education are scientifically evaluated" (item 14, table 2).
The following items are examples for attributes indicating an orientation to subjective theories (see table 1): active: "Insight for good action may be primarily drawn from one's own and others' experience" (item 21, table 2), pragmatic: "Whether a training program is effective is indicated by the practical experiences of the early childhood teachers, participants and parents" (item 15, table 2), subjective: "I master difficult situations best when I follow my subjective intuition" (item 5, table 2), faith: "A really good early childhood teacher should trust her own instinct" (item 7, table 2), own experience: "In order to promote language development, it is crucial than an early childhood teacher trusts his/her own experience" (item 6, table 2).
In order to construct a reliable scale items had to be deleted from the total scale. The resulting scale "orientation towards objective theories" consisted of 13 items, the scale "orientation towards subjective theories" of 8 items.
The resulting items are presented in table 2. In order to evaluate a child's language development, the early childhood teacher should know concepts about language development and specific language impairments. 3
Without knowledge about theories of language development, early childhood teachers can not really promote language development. 4 I master difficult situations best when I follow my subjective intuition. 5
Theories of early childhood are too abstract in order to deduce solutions for problematic situations in early childhood education and care (recoded). 6
In order to promote language development, it is crucial than an early childhood teacher trusts his/her own experience. 7
A really good early childhood teacher should trust his/her own instinct. 8
A critical understanding of early childhood theories is necessary in order to reflect the own work. 9
The most important qualification of an early childhood teacher is his/her personal experience in early childhood settings. 10
In order to evaluate work in early childhood settings, the subjective impressions of the professionals are of primary importance. 11
In order to evaluate professional work in early childhood settings, procedures and instruments of quality management are indispensable. 12
In order to assess a child's development, the application of observational records is necessary.
13
In order to assess learning and development, it is sufficient if early childhood teachers use their own impressions and statements of parents or colleagues. 14 It is import that training programs in early childhood education are scientifically evaluated. 15
Whether a training program is effective is indicated by the practical experiences of the early childhood teachers, participants and parents. 16
In order to evaluate the effect of an intervention program, a scientific investigation is dispensable (recoded). 17
In order to evaluation effectiveness of an intervention program it is not sufficient to ask early childhood teachers, children and parents about their experiences with the program (recoded).
18
If scientific studies yield that an educational concept is not effective I don't act upon this concept.
19
Important conclusions for early childhood teachers can be drawn from studies in early childhood education. 20
As every situation is different in early childhood settings scientific results are not helpful for the concrete work with children (recoded). 21
Insight for good action may be primarily drawn from one's own and others' experience. Note. Orientation towards objective theories: items 1, 2, 3, 5, 8, 11, 12, 14, 16, 17, 18, 19, 20 ; orientation towards subjective theories: items 4, 6, 7, 9, 10, 13, 15, 21.
For beginners (first semester) Cronbach's α for the scale "orientation towards objective theories" was .69, for the scale "orientation towards subjective theories" .61. Both scales were modestly negatively correlated (r = -.27, p < .001).
For graduates (sixth/seventh semester) reliability for the scale "orientation towards objective theories" was α = .77 (13 items), for the scale "orientation towards subjective theories" .71 (8 items). For graduates as well, both scales were negatively correlated (r = -.39, p < .001). These correlations suggest that, especially at the beginning of teacher education, these two scales assess slightly antithetic constructs, but are not just opposite characteristics of the same constructs.
Assessment of Background Variables
The study presented in this article is part of a larger study about professionalization of prospective early childhood teachers. In this larger study a variety of background variables and competence measures was assessed. However, not all background variables were assessed at the beginning of early childhood teacher education. For purpose of clarity, only those variables are reported that were assessed in both cohorts and are used in the present analysis.
Besides sex and age, background variables which might affect knowledge orientations and/or belonging to the cohort of beginners vs. cohort of graduates were taken into account. In previous studies, it could be shown that e.g. the degree of subjective confidence of the career choice to work in early childhood centers affected motivational goal orientation (and potentially cognitive orientation) during early childhood teacher education . The subjective confidence of the career choice itself is correlated with a variety of attributes, e.g. awareness of decision and the tendency to replicate the decision. Hence, the following background variables (besides age and sex) were assessed: previous experiences in early childhood settings (dichotomous: yes vs. no), subjective awareness of decision (dichotomous: aware vs. not aware), subjective confidence (four-point rating scale from not convinced to convinced), and the tendency to replicate the decision (yes vs. no).
Data Analysis Matching of graduates and beginners
As available data resulted not from one follow up-design but from two cross cohort-studies (cross sectional study) of beginners and graduates, special measures of precaution have to be considered in order to ensure for comparability of the two cohorts. One powerful method to estimate unbiased treatment effect (e.g. the effect of the treatment "early childhood teacher education") is propensity score matching. Propensity score matching is a method to adjust a treatment effect (e.g. education effect) for measured confounders in a quasi-experiment (Rosenbaum & Rubin, 1983) . In propensity score matching, the predicted probability (propensity score) for each individual to the membership of the groups (cohort of graduates vs. cohort of beginners) based on certain covariates is calculated by logistic regression with covariates (e.g. sex, biographic variables) as predictors of group membership. The propensity scores exhibits how likely it is that a person falls into a certain group (e. g. a treatment group) given the observed values of covariates. For each member of the treatment condition (here: for each of the 577 graduates) one member of the control condition (here: from the total of 956 beginners) with a propensity score as equal as possible is selected (criterion of nearest neighbor-similarity). By this matching procedure a balance in propensity scores between participants of treatment and control (graduates and beginners) is achieved and a balance on the covariates used to calculate propensity scores between the two groups (cohorts) is accomplished (Stuart, 2010) . Propensity score matching has certain advantages over covariance analysis (Tracz, Nelson, Newman & Beltran, 2005 ; see also Hughes, Chen, Thoemmes & Kwok, 2010) .
For the present study all of the background variables described above besides age was taken as covariates in the logistic regression of the matching procedure. The age variable was not considered as it is inevitable (thus trivial) that the cohort of graduates differs from the cohort of beginners. The covariates used in logistic regression were sex, prior experience in early childhood centers, awareness of career choice, confidence of career choice, and the tendency to replicate the career choice. For the resulting propensity scores a caliper of maximum .02 for the standard deviation of propensity scores' logits was accepted. That means that for each member of the graduate cohort one member of the beginners' cohort was matched that had a maximum divergence of one fifth (.02) of the standard deviation of the logits of all propensity scores. This criterion ensures that the resulting matched pairs were as equal as possible. Altogether 402 members of the 956 beginners' cohort could be matched to 402 members of the graduates' cohort. In other words: the data of matched paired consisted of 804 participants. In the matched pairs data, 194 participants of the beginners' cohort (N = 402) were students at universities and 208 were students at vocational schools, from the 402 participants at the end of their education, 193 were students at universities and 209 were students at vocational schools (48 % students at universities, 51 % students at vocational schools).
Regarding propensity scores, the overall balance test of Hansen and Bowers (2008) was not significant (χ 2 = 0.36, df = 5, p = .99). The multivariate imbalance measure considerably decreased from .18 before matching to .08 after matching (see Iacus, King & Porro, 2011) . The visual inspection of standardized differences in propensity scores as well indicated a very good result of the matching procedure. In summary, the matching procedure led to matched pairs of graduates and beginners who were very similar regarding the set of covariates considered. These matched pairs-data were used for testing the hypotheses.
Multilevel structure of data
The present data have a multilevel structure (Bryk & Raudenbush, 1992) . Data from each participant of the study are located on level 1 and are nested within level 2 -units (one of the 30 institutions: vocational school or university). The type of institution (academic level: university vs. vocational school) constitutes a level 2 -covariate (between group-predictor). Within each level 2 -unit (institution) there exist members of the beginners' cohorts and members of the graduates' cohort. Therefore the time of early childhood teacher education (beginning vs. end) is a level 1 -covariate (within group-predictor).
Results
Descriptive Statistics of Knowledge Orientation Scales
Means and standard deviations of the two scales for beginners and graduates (matched pairs) are presented in table 3. Table 3 . Means and standard deviations (SD) for the two scales of cognitive orientations (matched pairs data).
Type of institution (track)
Means ( 
Results according to Research Questions
On individual level (level 1), time (beginning vs. end) was used as within group-predictor in a random slope multilevel model. On between level (level 2), type of institution (university vs. vocational school) was used as between group-predictor. Cross level-interaction was also considered by specifying type of institution as predictor for the random regression slope of the time effect. The total number of groups (institutions) was 30 (average group size = 14.3). Dependent variables were scores for subjective and for objective orientations.
Intraclass correlation for the scale subjective orientation was .10, for the objective orientation scale .12. That means that 10 percent of the variance of the subjective theory-scale was observed between groups (between institutions), 12 percent of the objective orientation scale's variance appeared between groups (between institutions). This part of variance was regressed on level 2-predictors (education track). The results of multilevel analyses are summarized in table 4. Note. B regression weight beta, SE (B) standard error of beta, # p < .10, ** p < .01, *** p < .001, a 1 = university, 2 = vocational school.
Research Question 1
Research question 1 (overall change in knowledge orientations) is tested by the time-effect in the multilevel model. For orientation towards subjective theories, the effect of time was highly significant with a negative beta weight (beta = -0.06) which indicates a decrease of a subjective orientation (as could be seen in figure 1 ). The increase of scientific orientation was also significant with a positive beta weight (beta = 0.05). Hence, the assumption of an overall change in knowledge orientations could be confirmed.
For both orientations, results revealed overall differences between types of institutions (tracks): a higher orientation towards subjective theories in vocational schools and a higher orientation towards objective theories Knowledge orientation University (BALevel) in universities. The two knowledge orientation may also be at least partly confounded with the two access paths, the graduation on O-level for vocational schools, the A-level, matura, or international baccalaureate for universities.
Research Question 2
Regarding research question 2 (differential change), no differences in change of subjective orientation between vocational schools and universities appeared. For change in scientific orientation, only a tendency of statistical difference between universities and vocational schools could be detected (p < .10) indicating that the increase in scientific orientation at vocational schools is slightly lower than increase in universities. For subjective orientation, the assumption of a differential change between tracks could not be confirmed, for scientific orientation, a differential change could only partly be confirmed as statistical tendency.
Research Question 3
Research question 3 (selection bias) was tested by analyzing only data for beginners. Multilevel regressions were performed using type of institution as predictor. For both cognitive orientation scales, about 9 percent for the variance appeared between institutions, (intraclass correlation = .09). Results are summarized in table 5. As for both cognitive orientations, the effect of the type of institution was highly significant a selection effect seems highly plausible. Prospective early childhood teachers with a higher orientation towards subjective theories tend to visit vocational schools whereas students with a higher orientation towards objective theories took the university track.
Additional Research Question (difference at the end of education)
When only data at the end of teacher education are considered, differences between different tracks remain highly significant (see table 6). Differences between institutions within each track of education were tested by calculating the design effect within each track. The design effect is a function of the intraclass correlation but takes the average cluster size into account. As a rule of thumb, design effects > 2 are considered as substantial (Muthé n, 2010) . For reasons of comparison, design effects within each track were also calculated for the beginners' data (see table 7). As can be seen from table 7, all design effects for the graduates are substantial (> 2). Therefore, differences between concrete institutions within the university-track and within the track of vocational schools exist. The largest design effect occurred between universities. This may be due to the different profiles of bachelor study courses at universities. In contrast, design effects within each track at the beginning of education were not substantial (< 2). These results support the interpretation that different profiles (in study courses) increase the variability in cognitive orientations between members of concrete institutions within each track. Thus, is seems less the type of institution (tracks) but the concrete profile of an institution which affects the development of knowledge orientations.
Discussion
To begin with, students' cognitive orientations could be measured in a reliable manner. The variable centered approach applied to beginners' and graduates' data in this study supports results from a person centered approach applied to data from the "middle" of early childhood education (fourth semester) of . The two orientations differentiated in this study were negatively correlated. The absolute value of the negative correlation indicates that these two orientations are not just opposite poles of one construct but two distinct orientations.
Students' scientific orientation increases and subjective orientation decreases during early childhood teacher education. Mean values of the scales were between 2 and 3 (for subjective orientation) and about 3 and above for scientific orientation (on a 4 point rating-scale). From a point of professionalization this result seems desirable because students should not completely give up their orientation towards intuition, personal experience and subjective theories, but noticeably consider scientific theories, concepts and empirical results. In so far, prospective early childhood teachers are somewhat "between" a scientific and a clinical orientation as proposed by Katz (1993) and show a profile which is alike the profile of teacher educators as presumed by Katz.
The change in cognitive orientation might be due to an effect of age and/or an effect of teacher education. Additional analyses show that for all beginners (N = 956), both cognitive orientations were negatively correlated with age (for subjective orientations: r = -.23, p < .001, for objective orientations, r = -.22 p < .001), which might indicate that change occurs as a function of age. However, students' scientific orientation slightly more increases in the university track, which might indicate that education track plays a certain (but minor) role in fostering the scientific orientation. The interpretation that teacher education in general fosters a scientific orientation is supported by the increasing variability in cognitive orientations between concrete institutions from the beginning to the end of early childhood teacher education. Hence, the change in cognitive orientation might to a certain degree be a function of age, but probably is also a function of the thematic profile of a concrete institution. Other studies show that learning environments in higher education affect the development of personal epistemologies (Brownlee, Purdie & Boulton-Lewis, 2001; Tolhurst, 2007) . Further studies should address to the thematic profiles of institutions and their impact on the development of orientation quality of prospective early childhood teachers.
Rather than education track a selection bias at the beginning of teacher education contributes most to differences between education tracks: at the beginning of their first semester, prospective teachers with a scientific orientation were attracted by universities, students with a higher subjective orientation were overrepresented in vocational schools. Hence, it can be questioned whether one of the aims of academization of early childhood teacher education in Germany, namely the fostering of a scientific orientation (OECD, 2004 ; see also the qualifications framework, section 1.4.), can be reached as a result of attending BA courses in early childhood education. In fact data support the view that the overrepresentation of BA students with higher scientific orientations is a due to self-selection as predicted by theories of person environment-fit (Kristof-Brown & Guay, 2011).
However, the limitations of the present study have to be taken into account. The results reported in this study were based on data of matched pairs which should ensure the comparability of the beginners' and the graduates' cohorts. Though this procedure is a suitable approximation, it cannot substitute an extensive follow up-study covering the whole period of teacher education.
Another limitation lies in the fact that the relation between cognitive orientations and professional action remains unclear. Further studies, which also incorporate in-depth and qualitative analyses as well as observational studies should shed light on the cognitive orientations not only of prospective but also employed early childhood teachers, the relationships between cognitive orientations and professional development, and between curricular profiles of early childhood teacher education and development of cognitive orientations. The probable selection bias at the beginning of teacher education might relativize the effect of different education tracks and draws attention to the question of recruitment of prospective early childhood teachers.
